Throughout the 2000s, the average household saving rate in the Philippines declined sharply. This paper explains why households' consumption growth has been higher than income growth during this period. Tracing cohorts shows that saving declined across all demographic groups. A test that provides the strength of the precautionary saving motive yields a plausible explanation that households have become financially constrained and less prudent in the recent years. This paper argues that these patterns are best explained by the extended coverage of social security system particularly to informal sector employees during the 1990s in the Philippines.
I. Introduction
From 1994 to 2006, the average household saving rate in the Philippines declined by 5.2 percentage points to about mere 5% of disposable income. The Philippines provides an excellent laboratory to study the determinants of household saving for its dynamic developments in determining factors over the decade.
First, real GDP growth rate had undergone a transition from relatively steady growth in the 1960s and 1970s to sharp fluctuations in the 1980s and 1990s. The older cohorts enjoyed higher and steadier economic growth, while those relatively younger cohorts lived under relatively volatile economic situation. The second feature of the Philippines that is relevant to life-cycle saving is its demographic change over the last several decades. The age distribution of the population has been sharply skewed toward the younger population. Third, the nation's social security system had evolved quite rapidly during the 1990s, which would affect the consumption and saving behavior significantly. An evolving social security system, stagnant economic growth, declining yet still high population growth, and fertility rate all have consequences for saving rate. This paper contributes to the literature by arguing that the usual suspects-rising youth dependency and stagnant income growth-are not sufficient to explain the observed declining trend in the Philippines as suggested such as by Bersales and Mapa (2006) . This paper is the first to show that the declining saving rate has been due to the reduced precautionary motives as partly expected by developments such as the expansion of the social security system. More extensive coverage of the system to the informal sector employees appears to have reduced households' precautionary savings, which has been magnified by the slow income growth.
In order to arrive at this conclusion, we first show that the declining trend remains even after controlling for the demographic variables. Also, the declining trend cannot be simply due to the aggregate macroeconomic shocks as suspected. Liquidity constraint and precautionary behavior are then considered to show how they affect saving rates of Filipino households over time. Additionally, this paper finds that the Filipino age-saving rate profile fits in the standard life cycle hypothesis showing a hump-shaped age-saving rate profile, once controlled for the demographic shifts and family composition.
The paper is organized as follows. Section II describes the survey data and provides some stylized facts on the saving behaviors of Filipino households. Section III adapts a decomposition analysis to argue that the demographic changes are not sufficient to explain the declining saving rate. In Section IV, we introduce uncertainty in consumption to test for precautionary motives. Changing precautionary motives would explain the downward time-saving rate profile. The final section concludes. shows up in the profiles as we move from one cohort to the next.
II. The Survey Data and Stylized Facts

<Insert Figure 1 here>
To gauge the time series characteristics of the household saving behavior, Figure 2 plots income and consumption against the age of the household head, with each panel corresponding to a different cohort. Many cohorts experienced a sharp increase and drop in income and consumption-the observation shared across different cohorts. Most notably, those cohorts of 1960 or later are found to save much less than older cohorts regardless of their age. This finding suggests an importance of time effects in consumption and saving behaviors. In the next section, we will show that controlling for demographic effects do not provide an answer to the 6 declining saving rate. 
A. Decomposition Methodology
With no income uncertainty, the consumer has cash assets A t , so that looking ahead T periods, there is a budget constraint Figure 3 show the estimated age, cohort, and time profiles of income, consumption, and saving rates. When estimating these equations, we also include demographic controls, such as log (family size), log (employed members), and the share of individuals in the household aged 1-6, 7-14, 15-24, and 25 and above. vii The age effects show that the saving rate starts to fall slightly earlier than the standard retirement age of sixty in the Philippines unlike the monotonically increasing saving rate with age that the unconditional mean suggests. viii This result can be attributed to the controls that are included-the share of different age family members. The age-saving profile becomes hump-shaped as shown in Figure 3 . The saving rate reaches its peak at the household head's age of about mid-50s, and its trough before the head reaches age 30 and again close to age 70. This result suggests that saving rate is lowest when household heads' age is about 40 because the children's education and associated costs are highest around this time.
B. Decomposition Results
ix
The cohort profile of income, consumption, and saving suggest that younger and older cohorts had relatively higher income than those who were in their mid-50s in 1988. The resulting effect on savings suggests that the higher saving cohorts are older cohorts-those that were in their mid-60s in 1988-saving about 2-3 percentage points more than earlier cohorts, which may be capturing the fact that those cohorts were unscathed by the economic downturns of the early 1980s and late 1990s. 
IV. Precautionary Motive with Uncertainty in Consumption
Given the importance of the uncertainty as suggested in the previous sections, theories of precautionary saving have intuitive appeal and important implications. Deaton (1992) emphasizes that uncertainty may substantially alter consumers'
behavior.
x Since demographic shifts do not seem to be able to account for the decline in household saving rate with time, we now discuss an alternative hypothesis that could account for the declining time-saving rate profile. As suggested in the previous section, we investigate if there has been a role in the precautionary motive in the Filipino households and how macroeconomic developments affected the behavior. One would expect a declining saving rate over time if the household saving behavior has been less prudent in the recent years.
A number of factors are relevant in affecting the precautionary motive of the Filipino households. First, the Philippines' Social Security System developed significantly during the 1990s. Existing studies found that coverage by social programs, such as disability insurance, unemployment insurance, and health insurance, is negatively associated with saving. In fact, the coverage of the system, which covers contingencies such as disability, health, and old age, had been extended intensively. xi In 1988, only less than half of the Filipino workers were covered in the system. After the coverage was extended to include non-working spouses, selfemployed workers and agricultural workers in the 1990s, the system now covers 3 out of every 4 workers. Household helpers and informal sector workers who earn at least 1,000 pesos a month were also included by mid-1990s. This expanded coverage of the social security system implies a reduced need for younger cohorts to accumulate precautionary savings.
That saving provides insurance for future contingencies has long been recognized in literature, but this precautionary motive has played a minor role in the empirical investigation of the household saving behavior in general, and Filipino households in particular. xii Because of the significant development such as in the social security system in the Philippines, we estimate relative prudence considering the liquidity constraints in this section.
A. Estimation Methodology
The empirical framework follows Zeldes (1989) , where the Lagrange multiplier associated with the liquidity constraint is added to the consumption Euler equation.
where  E t is the conditional expectation operator, is the Lagrange multiplier associated with the liquidity constraint. This condition shows that greater uncertainty is linked to greater saving when the third derivative of utility is
positive. An increase in uncertainty raises the expected variance of consumption, which in turn implies higher expected marginal utility when marginal utility is convex.
Taking the second-order Taylor approximation of
c , yields the consumption growth equation as follows.
where  is the coefficient of relative risk aversion, ' Having panel data to test this hypothesis is ideal-however, FIES does not provide the panel data. We therefore follow Deaton (1985) to form time series data from the cross sectional data that we examine from the FIES. Corresponding to individual behavior, a cohort version of the relationship of the same form exists, but -with cohort‖ means replacing individual observations. We eliminate the cohorts that do not exist for all eight surveys . As a result, the sample of this section has 25 cohorts from 11 regions in the Philippines. Those cohorts include the heads who were born from 1939 to 1963.
xiv We restrict the sample to households whose head is 25-70 years old. Again, each observation in this regression is weighted by the square root of the number of original observations that its average is based on. Estimation specification uses an initial income as a proxy for  . suggest that the null hypothesis of weak instruments can be mostly rejected at 10%,
B. Estimation Results
B.1. Estimation Results: overall vs 2000s
The estimated coefficients on the squared consumption growth for the entire sample Our empirical results are consistent with studies that have found that coverage by social programs, such as disability insurance (Kantor and Fishback, 1996) , unemployment insurance (Engen and Gruber, 2001) , and Medicaid (Gruber and Yelowitz, 1999) in the US, and health insurance (Chou et al, 2003) in Taipei,China, are negatively associated with saving.
<Insert Table 1 here> 
B.2. Estimation Results: overall vs households with informal sector jobs
In the next stage, we examine if this changing behavior in the 2000s is associated with the extended coverage of the social security system to informal sector workers.
The informal sector jobs are defined as those the Social Security System was extended during the 1990s, which include self employed workers, workers in private households, and employers and employees of own family-operated farms and businesses. Households that are categorized to have the informal sector jobs consist a half of the surveyed households.
Columns A, B, and C of 
B.3. Estimation Results: Low versus High income
Further, we test the assumption of constant absolute prudence imposed in equation (5) above-how low-income consumers react differently to the factors affecting the uncertainty. Kimball (1990) suggests that prudence, like risk aversion, is likely to decline with wealth suggesting that lower-income people will be more sensitive to the risk reductions, that is, the wider coverage of social security system will have a larger impact on their precautionary saving and consumption. 
V. Concluding Remarks
This paper explains why the average household saving rate in the Philippines declined substantially in the 2000s. Contrary to what was generally believed, our decomposition analysis suggests that demographic factors do not fully explain the declining time-saving rate profile. On the other hand, we find that the declining saving rate is associated with the changing precautionary motives of Filipino households.
We find that the precautionary saving was strong in the 1990s when the coverage of the social security system was still limited. However, the precautionary motive does ii The tax rate is slightly higher for high income households averaging at 1.4% (of total income) as compared with 0.8% for relatively low income group. Though taxes can affect consumption behavior differently across different income groups, the results of our analyses are not affected by the definition used possibly due to the marginal difference in the tax rates.
iii Bersales and Mapa (2006) analyze the same survey (up to 2003) and report that the declining trend has to do with the higher proportion of young dependents in the economy. iv Each observation in this regression is weighted by the square root of the number of original observations that its average is based on. To exclude unreliable observations, the observations are dropped when the number of original observations is less than 300 per each cohort. v Deaton and Paxson (1994) identify age and cohort effects by imposing a constraint that the year effects must add up to zero and be orthogonal to a time trend. This constraint forces the decomposition to attribute the rising income and consumption to age and cohort effects, not to time.
In the case of the Philippines, the country experienced macroeconomic fluctuations during the sample period, unlike Taipei,China as in Deaton and Paxson (1994) , where positive GDP growth was steadily recorded during the period. Thus, it is more appropriate to identify time effect arising from the macroeconomic fluctuations by imposing constraint on the cohort effects in the case of the Philippines. vi Chamon and Prasad (2008) argue that to the extent the age profile of income is invariant to economic growth, then income can also be expressed as a function of age and lifetime resources. vii In this exercise, we take our baseline household as one whose head was 25 years old in 1988. For example, the age profile shows how income and consumption would vary with age, holding the cohort effect constant at the level for the cohort born in 1963 and the year effect at its 1988 level. Similarly, the cohort profile shows how income and consumption would vary with year of birth, holding constant the age effect at its level for 25-year olds and the year effect at its 1988 level. Finally, the year profile shows the variation over time holding constant the age effect at its level for 25-year olds and the cohort effect at the level of those born in 1963. viii In fact, the flow of saving should not only decline after retirement but should become negative. This is not visible in this exercise since there are more than one employed members in the households with the age of the head beyond the normal retirement age of 60. See detailed discussion in TeradaHagiwara (2009). ix The result holds when we use non-durable consumption instead of the total expenditure.
x Skinner (1988) derives an approximation for optimal life cycle consumption that implies that, with plausible amounts of income uncertainty and risk aversion, precautionary saving is more than half of total life cycle saving. xi As part of the Employees' Compensation Program in 1992, coverage was extended for selfemployed workers. In January 1992, compulsory coverage of self-employed farmers and fishermen earning at least P1,500 per month or P18,000 per annum was initiated. Later in the year, voluntary coverage was extended for non-working spouses of Social Security System members (RA 7192 -Women in Nation-Building Act). In 1993, compulsory coverage included household helpers earning at least P1,000 a month. In 1995, voluntary coverage was expanded to overseas contract workers and self-employed persons with a monthly net income of at least P1,000. In 1997, expanded compulsory coverage included self-employed workers and agricultural workers who are not paid any regular daily wage or who do not work an uninterrupted period of at least 6 months, household helpers, parents employed by children, and minors employed by parents. xii Chou et al. (2003) provides a survey of past theoretical and empirical literature on the issue.
xiii This condition holds for the constant risk aversion utility function and the constant absolute risk aversion function, but does not hold for quadratic utility, by which consumers' utility is affected by the presence of uncertainty, but their behavior does not change in response to it. xiv Durable expenditures are excluded from the analysis because they affect utility for more than one quarter, violating the assumption that utility is time separable. xv A dummy variable for 1997, which would potentially capture the effects of Asian financial crisis, was also added. The coefficient on the dummy variable was insignificant and did not affect the results. The dummy variable was not included in the estimations reported in the paper. xvi Mehra and Prescott (1985) cite a variety of studies that conclude that the coefficient of relative risk aversion is at least one, and their own analysis of the historical risk equity premium implies that the coefficient must be much larger than 10. The constant relative risk aversion (CRRA) utility would imply the size of prudence to vary between 2 and 5 corresponding to the coefficient ranging from 1 to 4. xvii Manasan (2009) reports that only about 30% or 8 millions are contributing members as of total 27.2 million that are covered by the Social Security System. Despite the still limited share of contributing members, the expansion of the Social Security System to cover previously excluded population seemed to have a significant impact on their behavior-informal sector households are becoming less prudent over time, which is our focus. xviii Comparable studies for developing countries are still limited, but the result is consistent with Chou et al. (2003) , which shows that the absolute prudence of the lowest income quantile is almost twice as large as the one immediately above quantile. xix The measure tried includes rental from non-agricultural lands, buildings, other properties, and interest from bank deposits and loans to other households. Note: * significant at 10%; ** significant at 5%; *** significant at 1%. Results for control variables (cohort dummies and share of household members for different age categories) are not shown to save space. 1/ Endogeniety test is defined as the difference of two Sargan-Hansen statistics: one for the equation with the smaller set of instruments, where the square of consumption growth and its interacted variable are treated as endogenous, and one for the equation with the larger set of instruments, where the square of consumption growth and its interacted variable are treated as exogenous. 2/ Stock-Yogo weak identification critical value for 10% maximal IV size is reported in parentheses for the weak identification test. 
